KNJ-222-A DESCRIPTION 
ULTRASONIC WASHING METHOD FOR CLOTHES 
Technical Field 

[ 00 1 ] The present invention relates to a technique for performing ultrasonic washing 
for fibrous substances such as clothes, sheets, towels, and mats. 

Background Ait 

[ 002 ] Conventionally, as a technique for washing clothes eta, a method in which 
clothes etc are immersed in a washing fluid and are rotatingly washed as in the case 
of a washing machine has been used generally. However, a technique for w ashing 
clothes etc. by utilizing ultrasonic waves has been known. As such an ultrasonic 
washing technique, for example, Japanese Patent Application Publication No. 
2000-325686 proposed by the applicant of this invention has been known. In this 
technique, after clothes etc. are put in a ultrasonic washing tank fiom which a 
washing fluid has been drawn out, the interior of the washing tank is evacuated to 
remove air eta contained in clearances between fibers of the clothes etc, and 
thereafter ultrasonic washing is performed by introducing deaerated washing fluid 
into the washing tank. 

[ 003 ] Also, as another ultrasonic washing technique, a technique described, for 
example, in Japanese Patent Application Publication No. 2001-120875 has been 
known. In this technique, clothes are moved in a state of being hung from an 
endless conveying device, and the clothes etc are immersed in electrolytically 
reducing ionized water in a washing tank disposed in the movement region before 
washing is performed by putting out ultrasonic waves. 
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[ 004 ] Further, as still another ultrasonic washing technique, a technique described, 
for example, in Japanese Patent Application Publication No, 2000-140479 has been 
known. In this technique, a washing tank is heated properly to wash clothes etc 
while sound waves of extremely low-frequency sound, middle-frequency sound band, 
ultrasonic waves, etc are put out 

[ 005 ] However, the above-described techniques have a problem in that in the case 
of rotational washing, intertwining or tangling of clothes etc occurs, which requires 
much labor and time in arranging the clothes etc in order, and at the same time, the 
clothes etc are liable to be worn out Also, in the case of ultrasonic washing 
technique as well, there is room for improvement in efficiently performing a series of 
work including washing in which, for example, different types of clothes or a large 
volume of clothes etc are washed and thereafter arranged in order. 

[ 006 ] Accordingly, an object of the present invention is to prevent clothes etc from 
being worn out, and to efficiently perform a series of work in which, for example, 
different types of clothes or a large volume of clothes etc are washed and thereafter 
arranged in order. 

Disclosure of the Invention 
[ 007 ] To achieve the above object, in a washing method for clothes etc in 
accordance with the present invention, clothes etc are stored in a plurality of kinds 
of washing baskets by being sorted; pre-processing is performed such that gases such 
as air contained in clearances in the clothes etc are removed by charging each of the 
washing baskets into a pre-processing chamber and evacuating the pre-processing 
chamber, and then deaerated washing fluid is introduced into the pre-processing 
chamber; washing processing is then performed such that the washing basket in the 
pre-processing chamber is transferred into a washing chamber, then deaeration is 
accomplished while the washing fluid in the washing chamber is circulated, and at 



the same time, ultrasonic washing is performed; and post-processing is then 
performed such that the washing basket in the washing chamber is transferred into a 
post-processing chamber to perform draining. 

[ 008 ] In this manner, the clothes etc are stored in a plurality of kinds of washing 
baskets by being sorted, and the washing basket is sent successively into the 
pre-processing chamber, the washing chamber, and the post-processing chamber to 
perform pre-processing, washing processing, and post-processing. Thereby, a series 
of work including neat arrangement after washing can be performed efficiently. 

[ 009 ] As the clothes etc., fibrous substances such as futons, mats, sheets, and roll 
towels are included in addition to general clothes, 

[010] In the ultrasonic washing, the impact force of cavitation can be increased 
strongly by removing gases dissolved in the washing fluid For example, the 
amount of dissolved gases should preferably be 3 mg/liter or smaller. Also, for this 
purpose as well, it is important to remove gases contained in clearances between 
fibers of the clothes etc. in the pre-processing chamber. 

[Oil] Also, another washing method in accordance with the present invention is 
characterized in that the plurality of kinds of washing baskets include at least two 
kinds of baskets; one kind of basket stores clothes eta hung on hangers by hanging 
them vertically, and the other kind of basket stores clothes etc. hung on hangers by 
stacking them horizontally. 

[012] By including the washing basket in which clothes etc. are hung on hangers as 
described above, a series of work including neat arrangement after washing can be 
automated easily. . Also, in the case where the clothes eta hung on hangers are hung 
vertically, foreign matters, such as hair and sand, adhering to the clothes eta can be 
removed effectively. It is preferable that clothes such as a shirt, which are less 
liable to stretch even if the washing fluid is absorbed, be stored by being hung 
vertically on hangers, and clothes such as menswear, which may be stretched by the 



weight of water when the washing fluid is absorbed, be stored by being hung on 
hangers and stacked horizontally. 

[013} Also, still another ultrasonic washing method in accordance with the present 
invention is characterized in that processing performed in the pre-processing 
chamber, the washing chamber, and the post-processing chamber is performed in an 
identical batch processing chamber. 

[014] Such a batch processing chamber is suitable for small-scale laundries or 
household in which, for example, small-scale clothes etc. are washed. The identical 
batch processing chamber is used to perform the pre-processing for removing gases 
contained in clearances between fibers of the clothes etc., the washing processing for 
performing ultrasonic washing, and the post-processing for performing draining. In 
this case, as in the above-described example, the washing baskets charged into the 
batch processing chamber are of three kinds; a basket for storing the clothes etc. 
hung on hangers by hanging them vertically, a basket for storing the clothes etc 
hung on hangers by stacking them horizontally, and a basket for storing the clothes 
etc. folded up by stacking them on each other. In place of charging of the washing 
baskets, shafts or bars for hooking hangers, shelves for stacking the clothes eta, and 
the like may be provided in the batch processing chamber. 

Brief Description of the Drawings 
[015] Figure 1 is a view showing one example of a system configuration in the case 
where an ultrasonic washing method in accordance with the present invention is 
carried out on a mass production line; 

[016] Figure 2 is a view showing one example of a configuration of circuits 
connected to a pre-processing chamber; 

[017] Figure 3 is a view showing one example of a configuration of circuit 
connected to a washing chamber; 



[ 018 ] Figure 4 is a view showing one example of a draining mechanism of a 
post-processing chamber, 

[019] Figure 5 is a view showing one example of a configuration of circuits 
connected to a rinsing chamber; 

[ 020 ] Figure 6 is a view showing one example of a shutter construction at the 
boundary of the chambers; and 

[021] Figure 7 is an explanatory view showing one example of a batch processing 
chamber for carrying out an ultrasonic washing method in accordance with the 
present invention in a batch mode, Figure 7(a) showing a state in which a door is 
closed, and Figure 7(b) showing a state in which the door is open- 
Best Mode for Carrying Out the Invention 

[022] Hie present invention will now be described in detail with reference to the 
accompanying drawings. 

[ 023 ] An ultrasonic washing method for clothes etc* in accordance with the present 
invention is characterized in that a series of work in which, for example, different 
types of clothes or a large volume of clothes etc. are washed and thereafter arranged 
in order can be performed efficiently. Specifically, in this ultrasonic washing 
method, clothes etc. are stored in a plurality of kinds of washing baskets so as to be 
sorted according to the kinds of clothes etc; first, in a pre-processing chamber, 
pre-processing is performed such that gases such as air contained in clearances 
between fibers of the clothes etc. are removed by evacuation, and thereafter a 
washing fluid from which dissolved gases have been removed is introduced; 
subsequently, in a washing chamber, washing processing is performed such that 
ultrasonic washing is performed while deaerating the washing fluid; and in a 
post-processing chamber, post-processing such as dr ainin g is performed* 
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[ 024 ] One example of a system configuration in the case where such an ultrasonic 
washing method is carried out on a mass production line is shown in Figure 1. As 
the several kinds of washing baskets, three kinds of washing baskets are used in this 
example. Specifically, three kinds of washing baskets A, Band C for storing 
clothes etc are prepared on a feed conveyor X. The washing baskets A, B and C 
are reticulate baskets made of, for example, plastic The washing basket A is 
configured so as to be capable of storing sweaters, knitting, and the like, which are 
liable to absorb water and to stretch, by being folded up and stacked on each other. 
The washing basket B is provided with a horizontal shaft capable of hanging many 
shirts and the like, which are less liable to stretch even if being hung on hangers. 
The washing basket C is configured so as to be capable of horizontally stacking 
clothes etc, which may be stretched by the weight of contained water, in a state of 
being hung on hangers as in the case of the washing basket B, and is provided with a 
vertical bar for hooking the tip end of a horizontally-directed hanger. Also, at the 
upper part of each of the washing baskets A, B and C, a lid capable of preventing 
clothes etc to be washed from floating is provided. 

[ 025 ] Abo, on the downstream side of the feed conveyor X by which these washing 
baskets A, B and C are conveyed, a pre-processing chamber 1 for performing 
pre-processing, a washing chamber 2 for performing washing, a post-processing 
chamber 3 for performing post-processing, and a rinsing chamber 4 for performing 
rinsing are provided in series via shutter mechanisms 5. The chambers 1, 2, 3 and 4 
are configured so that the washing baskets A, B and C can be received one after 
another and can be delivered to a delivery conveyor Z on the downstream side after 
the pre-processing, washing, post-processing, and rinsing have been finished. 

[ 026 ]p or this purpose, on both side surfaces of each of the chambers 1, 2, 3 and 4, 
an inlet portion and an outlet portion capable of allowing the washing baskets A, B 
and C to pass through are formed. In addition, the shutter mechanism 5 is provided 
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so as to connect the outlet portion of a chamber on the upstream side and the inlet 
portion of a chamber on the downstream side to each other and shut off them from 
each other, and in each of the chambers 1, 2, 3 and 4 as well, a transportation path for 
transferring the washing baskets A, B and C is provided. 

[027] The pre-processing chamber 1 is configured so as to be capable of removing 
air etc. contained between fibers of the clothes etc When the washing basket A, B 
or C enters into the pre-processing chamber 1, the inlet and outlet thereof are closed 
and the chamber 1 is evacuated in a short period of time. Subsequently, if the 
vacuum state is confirmed, deaerated washing fluid (water or a washing fluid 
containing a surface active agent) is introduced. Therefore, as shown in Figure 2, 
the pre-processing chamber 1 is connected with an evacuation circuit 6 for 
evacuating the pre-processing chamber 1 and a lead-in/out circuit 7 for leading the 
washing fluid into and out of the pre-processing chamber L To the other end side 
of the lead-in/out circuit 7, a storage tank 8 is connected To this storage tank 8 is 
connected a deaeration circuit 9 for removing gases contained in the washing fluid. 

[ 028 ] The evacuation circuit 6 includes a vacuum pump 12 capable of evacuating 
the pre-processing chamber 1 from the upper part of the pre-processing chamber 1 
through a suction line 11. Also, an atmosphere open line 13 for returning the 
pressure in the pre-processing chamber 1 to the atmospheric pressure is provided 
adjacently to the suction line 11. 

[ 029 ] The lead-in/out circuit 7 includes a connection line 14 for connecting the 
pre-processing chamber 1 to the storage tank 8. At an intermediate position of the 
connection line 14, a first line 14a capable of allowing the washing fluid to flow 
from the pre-processing chamber 1 side toward the storage tank 8 side and a second 
line 14b capable of allowing the washing fluid to flow from the storage tank 8 side 
toward the pre-processing chamber 1 side are provided in a branching manner. At 
an intermediate position of the second line 14b, a filter 15 is disposed. 
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[ 030 ] The deaeration circuit 9 is configured so as to be capable of removing gases 
dissolving in the washing fluid in the storage tank 8. The circuit 9 includes a 
deaeration cylinder 17 connected to the storage tank 8 via a lead-out line 16, a bubble 
dissipation cylinder 18 for dissipating bubbles formed in the deaeration cylinder 17, 
and a vacuum pump 21 connected to the bubble dissipation cylinder 18 via an 
evacuation line 19. To the lower end parts of the deaeration cylinder 17 and the 
bubble dissipation cylinder 18, one end side of a circulation line 22 is connected, and 
also the other end side of the circulation line 22 is connected to the storage tank 8. 
At an intermediate position of the circulation line 22, a strainer 23 and a circulation 
pump 24 are disposed. 

[031] A line that connects the deaeration cylinder 17 to the bubble dissipation 
cylinder 18 is connected so that a portion near the upper part of the deaeration 
cylinder 17 and a portion near the lower part of the bubble dissipation cylinder 18 are 
connected to each other to suck bubbles formed in the deaeration cylinder 17. The 
bubble dissipation cylinder 17 incorporates a heating unit such as a heater so that 
when bubbles come in contact with the heating unit, the bubbles are dissipated, and 
thus the washing fluid accumulating at the lower part due to bubble dissipation is 
returned to the storage tank 8 through the circulation line 22. Also, the evacuation 
line 19 connected to the bubble dissipation cylinder 18 is connected to the upper part 
side of the bubble dissipation cylinder 18, so that the washing fluid is prevented from 
intruding into the vacuum pump 21. At this time, a trap for capturing the washing 
fluid may be provided at an intermediate position of the evacuation line 19 as 
necessary. 

[ 032 [ Also, the configuration is made such that when the vacuum pump 21 
connected to the bubble dissipation cylinder 18 is operated, the internal pressures of 
the deaeration cylinder 17 and the bubble dissipation cylinder 18 can be decreased to 
minus 500 tnmUg or lower. 
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[ 033 ] As shown in Figure 3, the washing chamber 2 has a washing fluid (water or a 
washing fluid containing a surface active agent) and an ultrasonic vibrator 25. Also, 
the washing chamber 2 is connected with the deaeration dicuit 9 for removing gases 
dissolving in the washing fluid in the chamber. This deaeration circuit 9 has a 
configuration that is almost the same as that of the deaeration circuit 9 connected to 
the storage tank 8. Specifically, the deaeration circuit 9 is adapted to feed the 
washing fluid drawn out of the washing chamber 2 through the lead-out line 16 into 
the deaeration cylinder 17 to remove dissolved gases, to return the deaerated washing 
fluid to the washing chamber 2 through the circulation line 22, and to send the 
bubbles formed in the deaeration cylinder 17 into the bubble dissipation cylinder 18 
to dissipate the bubbles. 

[ 034 ] This deaeration circuit 9 may be in common with the deaeration circuit 9 for 
the pre-processing chamber 1, or may be an independent deaeration circuit separate 
from the deaeration circuit 9 for the pre-processing chamber 1. 
[ 035 ] Also, the washing chamber 2 is provided with a fluid level control means, not 
shown, for keeping the fluid level constant and a detergency meter for monitoring the 
intensity, state, etc of ultrasonic waves. Also, the ultrasonic vibrator 25 is usually 
provided in a bottom part of the washing chamber 2; however, it may be provided on 
a side surface or both side surfaces as necessary. 

[ 036 ] The post-processing chamber 3 is configured so as to be capable of preventing 
the washing fluid from entering into the rinsing chamber 4 on the downstream side. 
Specifically, the post-processing chamber 3 is provided with a drainage line 33 
(Figure 4) that can recover the washing fluid rapidly when the washing basket A, B 
or C is introduced, and the drainage line 33 is connected to the storage tank 8, not 
shown. The washing fluid may be recovered into the storage tank 8 for the 
pre-processing chamber 1, or may be recovered into a separate storage tank. 
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[ 037 ] In the case of the washing baskets A and C, as shown in Figure 4, draining 
may be performed by applying a compressive load to the clothes etc- by using a 
cylinder pressing type draining mechanism 20. 

[ 038 ] As shown in Figure 5, the rinsing chamber 4 is provided with the ultrasonic 
vibrator 25 in the chamber 4. Also, the chamber 4 is connected with a rinse circuit 
26 and the evacuation circuit 6. This rinsing circuit 26 is configured so as to be 
capable of supplying deaerated city water into the chamber 4 through a city water 
supply line 27, and at an intermediate position of the city water supply line 27, a 
hollow yarn deaeration module 28 for removing dissolved gases is disposed This 
hollow yarn deaeration module 28 is connected with a vacuum pump 29 for 
evacuation. Hie configuration is made such that by opening the valve of the city 
water supply line 27 and by operating the vacuum pump 29, deaeration is 
accomplished by the hollow yarn deaeration module 28, and deaerated city water can 
be sent into the chamber 4. 

[039] Also, the configuration of the evacuation circuit 6 is the same as that of the 
evacuation circuit 6 for the pre-processing chamber 1. Specifically, this evacuation 
circuit 6 includes the vacuum pump 12 capable of evacuating the rinsing chamber 4 
from the upper part of the rinsing chamber 4 through the suction line 11, and the 
atmosphere open line 13 for returning the pressure in the rinsing chamber 4 to the 
atmospheric pressure. 

[ 040 ] As shown in Figure 6, each of the shutter mechanisms 5 provided between the 
chambers 1, 2, 3 and 4 includes packing members 31, for example, made of rubber, 
which are provided on the outside of the inlet portion and the outlet portion of the 
chambers 1, 2, 3 and 4 and each have a through hole capable of allowing the washing 
baskets A, B and C to pass through, and a shield member 32 freely insertable 
between the adjacent packing members 31. The construction is such that when the 
shield member 32 is inserted between the packing members 31 as shown in Figure 
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6(a), the flow of the washing baskets A, B and C is inhibited, and when the shield 
member 31 is separated from the packing member 31 as shown in Figure 6(b), the 
washing baskets A, B and C are allowed to flow, but the packing members 31 
adheres closely to each other so as to prevent the washing fluid from leaking to the 
outside. 

[041] A washing method for clothes etc. carried out by using the above-described 
system configuration is explained. 

[ 042 ] Hrst, clothes etc are sorted properly according to the kind thereof and are 
stored in the washing baskets A, B and C One example of this sorting operation is 
as described below. As described before, sweaters etc that are liable to absorb 
water and to stretch are stored stackedly in the washing basket A, shirts etc that are 
allowed to be hung on hangers are stored in the washing basket B, and menswear etc 
that are liable to stretch when being hung on hangers are stored in the washing basket 
C 

[043] Next, the washing basket A, B or C is charged into the pre-processing 
chamber 1 to undergo pre-processing. When the washing basket A, B or C is 
charged, the washing fluid in the pre-processing chamber 1 shown in Figure 2 is 
transferred into the storage tank 8 and therefore the pre-processing chamber 1 is in an 
empty state. When the washing basket A, B or C is charged and the chamber 1 is 
dosed, the chamber. 1 is evacuated by the evacuation circuit 6, and hence air 
contained between fibers of the clothes etc* is removed. If the vacuum state is 
confirmed, the washing fluid in the storage tank 8 is introduced into the chamber 1 
through the lead-in/out circuit 7. Since the chamber 1 has a negative pressure, the 
washing fluid flows automatically into the chamber 1 merely by operating the valve 
of the lead-in/out circuit 7. This washing fluid has been deaerated in advance by 
the deaeration circuit 9, and the amount of gases dissolved in the washing fluid is at a 
level of, for example, 2 mg/liter or smaller in the case of this example. When the 
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clothes etc. have been immersed sufficiently, the valve of the atmosphere open line 
13 is opened to return the pressure in the chamber 1 to the atmospheric pressure. 

[ 044 ] Subsequently, the washing basket A, B or C in the pre-processing chamber 1 
is transferred into the washing chamber 2 in a state in which the washing basket A, B 
or C sinks in the washing fluid. Specifically, the shield member 32 (Figure 6) 
between the chambers 1 and 2 is separated from the packing members 31, and after 
the washing basket A, B or C has been moved into the washing chamber 2 > the shield 
member 32 is again inserted between the packing members 31, by which the 
chambers 1 and 2 are shut off from each other. Therefore, the washing basket A, B 
or C is transferred without going out of the fluid. At this time, the fluid levels of 
the pre-processing chamber 1 and the washing chamber 2 are controlled so as to have 
the same height In the pre-processing chamber 1 from which the washing basket A, 
B or C has been sent out, preparations for receiving the next washing basket A, B or 
C are made. The pre-processing chamber 1 repeats the above-described operations. 

[045 ] Next, in the washing chamber 2, after the washing basket A, B or C has been 
received, ultrasonic washing is performed. Specifically, as shown in Figure 3, 
dissolved gases are removed (the amount of dissolved gases is 2 mg/liter or smaller) 
while the washing fluid is circulated by the deaeration circuit 9, and at the same time, 
the ultrasonic vibrator 25 is operated to put out ultrasonic waves. Thereby, the 
clothes eta are washed while being folded up or being hung on hangers. Therefore, 
the clothes etc. are not jostled unlike the conventional rotational washing, and 
moreover are washed far more cleanly than the case where the conventional 
rotational washing is performed. Also, even if, for example, about 1000 cycles of 
washing are performed, the fibers of the clothes etc. are scarcely worn out 

[ 046 ] After the washing processing has been finished, the washing basket A, B or C 
is transferred into the post-processing chamber 3. The operation of the shutter 
mechanism 5 between the chambers 2 and 3 is the same as described above. 
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Specifically, the shield member 32 (Figure 6) between the chambers 2 and 3 is 
separated from the packing members 31, and after the washing basket A, B or C has 
been moved into the post-processing chamber 3, the shield member 32 is again 
inserted between the packing members 31 to shut off the chambers 2 and 3 from each 
other. 

[ 047 ] prom the washing basket A, B or C having been sent into the post-processing 
chamber 3, the washing fluid contained in the clothes etc. are recovered rapidly. At 
this time, in the case of the washing basket A and C, draining is performed efficiently 
by compressing the clothes eta by using the cylinder pressing type draining 
mechanism 20. 

1 048 ] After the draining operation has been finished, the washing basket A, B or C 
is transferred into the next rinsing chamber 4. The operation of the shutter 
mechanism 5 between the chambers 3 and 4, which is performed for this transfer, is 
the same as the operation as described above. After the washing basket A, B or C 
has been sent into the rinsing chamber 4, as shown in Figure 5, air having intruded 
into the chamber 4 temporarily is removed by the evacuation circuit 6, and thereafter 
city water from which dissolved gases have been removed is introduced by the 
rinsing circuit 26 to a predetermined fluid level. Subsequently, the ultrasonic 
vibrator 25 is operated to put out ultrasonic waves, by which ultrasonic rinsing 
processing is performed At this time, the evacuation processing is not performed 
sometimes in the rinsing chamber 4. In this case, after the washing basket A, B or 
C has been sent into the rinsing chamber 4, city water from which dissolved gases 
have been removed is introduced directly by the rinsing circuit 26, by which 
ultrasonic rinsing is performed. 

[ 049 ] After the above-described processing has been finished, the washing basket A, 
B or C is delivered onto the delivery conveyor Z on the downstream side, and finish 
processing is performed after drying processing. At this time, since the clothes eta 
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arc in a state of being arranged in order by hangers or the like in advance, 
intertwining or tangling of clothes etc, does not occur, so that the clothes etc. can be 
arranged in order efficiently. Also, stains that cannot be removed by dry cleaning 
etc can also be removed by this ultrasonic washing method. 
[ 050 ] "Also, in the case where the clothes etc hung on hangers are hung vertically, 
foreign matters, such as hair and sand, adhering to the clothes etc. can be removed 
easily. 

[051] All of the above-described processing is performed automatically. 
[ 052 ] Next, a washing method of a batch mode, which is a miniature of the 
above-described washing method of a mass production line type, is explained with 
reference to Figure 7. 

[ 053 ] in this washing method, all processes are performed by a single batch 
processing chamber 40. This batch processing chamber 40 is provided, in the 
chamber, with horizontal shafts, not shown, for hanging clothes etc. hung on hangers, 
vertical bars, not shown, for hooking the tip end of a horizontally-directed hanger, 
and multiple-tier reticulate shelves for stacking clothes etc Also, a door 41 in the 
front surface of the chamber 40 is provided with a seal member such as a packing, a 
sight glass, and the like. Also, this chamber 40 is connected with the ultrasonic 
vibrator 25, the evacuation circuit 6 for evacuating the chamber 40, the lead-in/out 
circuit 7 for leading the washing fluid into and out of the chamber 40, the deaeration 
circuit 9 for removing gases from the washing fluid, and the like, which are the same 
as described above. 

[ 054 ] The processing procedure in this batch processing chamber 40 is as described 
below. After the door 41 has been opened and clothes etc. stored in baskets made 
of; for example, SUS etc have been placed on the shelves, the chamber 40 is 
evacuated to form an evacuated state. After air contained in clearances between 
fibers has been removed, deaerated washing fluid is introduced. Deaeration and 
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filtration are accomplished while the washing fluid is circulated, and at the same time, 
the ultrasonic vibrator 25 is operated to perform ultrasonic washing. After the 
washing processing has been finished, the washing fluid is recovered into the storage 
tank. Thereafter, the chamber 40 is evacuated to remove air having intruded 
temporarily, and then city water from which dissolved gases have been removed is 
introduced to perform ultrasonic rinsing. Subsequently, the water is drained. The 
rinsing processing is repeated as necessary, and after the rinsing processing has been 
finished, the clothes etc are taken out of the chamber 40. 
-[ 055 ] In this case as well, intertwining or tangling of clothes does not occur, and 
moreover fibers can be prevented from being worn out as compared with the case of 
rotational washing. In addition, the processing can be performed in a short period 
of time, and stains that cannot be removed by dry cleaning etc. can also be removed 
by this ultrasonic washing method 

[ 056 ] Although three kinds of washing baskets A, B and C are used in the 
above-described examples, other types of washing baskets may be used as necessary. 

Industrial Applicability 

[057 ] As described above, in the ultrasonic washing method for clothes etc in 
accordance with the present invention, clothes etc are stored in a plurality of kinds 
of baskets by being sorted, and air contained in clearances between fibers is removed 
by pre-processing. Thereafter, the washing fluid from which dissolved gases have 
been remove is introduced to perform ultrasonic washing, and draining is performed 
in post-processing. Therefore, intertwining or tangling of clothes etc does not 
occur, and at the same time, a series of processing including washing can be 
performed efficiently in a short period of time. 

[ 058 ]Also, as the plurality of kinds of washing baskets, at least two kinds of 
baskets are included; one kind of basket stores clothes etc. hung on hangers by 



- 16 - 

hanging them vertically, and the other kind of basket stores clothes eta hung on 
hangers by stacking them horizontally. Thereby, a series of processing including 
neat arrangement after washing can be automated easily. 
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